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Peer-to-peer systems (P2P) have become highly popular in recent times due to their great
potential to scale and the lack of a central point of failure. Thus, P2P architectures will be
very important for future distributed systems and applications. In such systems, the
computational burden of the system can be distributed among peer nodes of the system.
Therefore, in decentralized systems users become themselves actors by sharing, contributing
and controlling the resources of the system. These characteristics make P2P systems very
interesting for the development of decentralized applications.

In this thesis, we consider the P2P paradigm to build applications for Inter-Vehicular
networks and robot control in wireless and wired environment. We implement and
investigate the performance of different routing protocols in V2V scenarios using
CAVENET simulation system, NS2 and NS3.

We propose and experimentally evaluate the performance of the application of secure robot
control using JXTA-overlay P2P platform. The experimental results show that JXTA-overlay
can be successfully used to control the robot in a smoothly way. P2P systems allow
decentralized data sharing by distributing data storage across all peers in a P2P network. But,
peers can join and leave the system at any time so the shared data may become unavailable.
To cope this problem, we propose and implement a fuzzy-based P2P systems for data
replication over the JXTA-overlay P2P network and evaluate its performance by computer
simulations. Replication techniques assure the availability since the same data can be found
at multiple peers. The simulation results show that the proposed system have a good
behavior.

The contribution of our research work is as follows.

1. We proposed and implemented a new simulation tool for Inter-Vehicular networks and

integrate it with NS2 and NS3.

2. Evaluation and comparison of different routing protocols in vehicular networks in

highway and crossroad scenarios using CAVENET, NS2 and NS3.

3. Implementation and evaluation of P2P platform based on JXTA technology for secure

robot control.

4. Implementation and evaluation of a fuzzy-based system for data replication in P2P

systems.

The thesis is organized as follows. In the first Chapter is described the background, purpose
and contribution of this study. In Chapter 2 is presented the current state and problems of P2P
systems. In Chapter 3 are described mobility models and routing in \ehicular networks. In
Chapter 4 is explained the structure of our simulation system for V2V networks. Chapter 5
introduces JXTA and JXTA-Overlay platform. In Chapter 6 are described the design and
implementation of our proposed applications based on JXTA-Overlay. In Chapter 7 are
presented simulation results for V2V communication for different routing protocols using
NS2 and NS3. In Chapter 8 are discussed the experimental results for secure robot control
and the simulation results for the fuzzy based data replication system. In Chapter 9 are
presented the conclusions of our research and the future work.
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